78 individual milk samples (IS) were taken in the Czech Fleckvieh and Holstein dairy cow herds and 33 bulk milk samples (BS) were taken in 13 Holstein dairy cow herds to compare two methods for the determination of fatty acids (FAs) -routine/indirect (infrared (IR) spectroscopy, MIR-FT) and reference/direct (gas chromatography, GC). The IS results show that the fatty acids C16:0 and C18:1 and the group of saturated (SFA) and unsaturated (UFA) FAs can be determined using routine method with a relatively high reliability (correlations (r) 0.7543, 0.7607, 0.8424 and 0.9492; P < 0.001). In case of polyunsaturated FAs is the r lower (0.2891; P < 0.05). In BS the tightness of relations is stronger in the case of the SFA and UFA (r 0.7094; 0.9389; P < 0.001), while for the group of TFA (trans isomers of unsaturated FAs) and PUFA (polyunsaturated FAs) are lower r (0.5897 and 0.5931; P < 0.001 respectively). Routine method for fatty acids profile determination is efficient for selection of raw milk to guarantee the production of specific dairy products with increased content of healthful fatty acids.
INTRODUCTION
Results of analyses of nutrient and health indicators of milk (individual milk samples in milk recording system) are important for dairy cow breeding (genetic improvement; Klopčič et al., 2003) and control their health state (De Roos et al., 2007; Knegsel van et al., 2010; Manzenreiter et al., 2013) and reproduction parameters as non invasive monitoring. Analyses of milk quality (bulk milk samples in milk quality control system) were (Godič-Torkar and Golc-Teger, 2008; Pytlewski et al., 2012) and still are (Martínez et al., 2018) very important for milk food chain safety, milk quality payment and human nutritional purposes (Aumeistere et al., 2019) and so this is essential social requirement.
Preference of certain fatty acids of milk fat in raw milk, such as unsaturated fatty acids, especially conjugated linoleic acid (CLA), is a way to promote the health benefits of dairy food. There is more ways how to purposefully modify the fatty acid profile of the milk fat (MFAP) for promoting the health of consumers or better technological properties of milk (Barlowska et al., 2011; Hanuš et al., 2018) . Among the quickest ways there are mainly a feed ration change (Samková et al., 2011; Corazzin et al., 2019; Coppa et al., 2019) or selection of raw milk from some cows. Therefore, it is important to timely know the MFAP. The MFAP chromatographic direct (reference) determination is time-consuming and also expensive. For practical purposes, it is therefore preferable to determine some important MFAP parameters by indirect (routine) method of infrared (IR) spectroscopy (Soyeurt et al., 2006 (Soyeurt et al., a, b, 2011 Coppa et al., 2014) in the middle region of the IR spectrum with the Fourier transformations (MIR-FT).
The aim of this comparison was to analyze the relationship between the results of reference and routine method and indicate the possibilities of MIR-FT to MFAP determination for selection of raw milk to processing into dairy products.
MATERIALS AND METHODS
78 individual milk samples were taken in the Czech Fleckvieh and Holstein dairy cow herds and 33 bulk milk samples were taken in 13 Holstein dairy cow herds to compare two methods for the determination of fatty acids (FAs) -routine/indirect (MIR-FT) and reference/direct (gas chromatography, GC). The obtained milk samples were divided into two portions and transported immediately to the laboratory at 5 ℃. The first part was used for determination of selected milk quality parameters and MFAP determination by the indirect method (FT-MIR). The second part was used to determination of MFAP by the reference method (GC). No preservatives were used for all samples. The reference milk samples used had the following basic composition determined using routine analytical method (CombiFoss FT +, infrared spectroscopy), which were regularly calibrated in an accredited laboratory according to standard operating procedures by the results of the relevant reference methods: 1. individual milk samples:
• milk yield 27.2 kg per day, • fat content 3.94 ± 0.81% (variation coefficient 30.5%),
• crude protein content 3.38 ± 0.37% (20.5%),
• lactose monohydrate content 4.94 ± 0.24% (4.9%); 2. bulk milk samples:
• fat content 3.98 ± 0.52% (variation coefficient 13.2%), • crude protein content 3.4 ± 0.16% (4.6%),
• lactose monohydrate content 4.95 ± 0.06%
(1.3%) respectively. There were used for MFAP analysis:
• equipment CombiFoss FT + (MilkoScan FT + 76150, 79910 Fossomatic FC), 500 samples/hour. (Foss Analytical A/S, Denmark), FT-MIR method as routine/indirect method, these instruments were under regular calibrations (monthly) and proficiency testing (monthly) for basic milk composition according to relevant standard operation procedures of accredited milk recording laboratory in Buštěhrad (Czech-Moravia Breeders Corporation) and used commercial calibration of Foss for FAs determination in milk fat); • equipment Varian 3800 (Varian Techtron, USA), GC method as reference/direct method after previous milk sample lyophilization (there is more relevant methodology information in details in Samková et al., 2018 and Tab. I), milk fat extraction with petroleum ether and conversion to methyl esters of fatty acids (by alkali catalysis). The values of contents of the fatty acids obtained by routine method were converted to values corresponding to the expression of the reference method (in g/100 g of total fatty acids) in the Microsoft Excel program. FAs and their groups were calculated as: FAs determined by the MIR-FT (g/100 g in milk) × 100/fat determined by the MIR-FT × 0.95. (FIL-IDF, 2010). There was selected menu 12.0 Statistica (StatSoft 2013) for statistical calculations (descriptive statistics, correlation and regression analysis). in groups of SFA (saturated fatty acids; r 0.8424; P < 0.001) and UFA (unsaturated fatty acids; r 0.9492; P < 0.001). Both of these groups could be determined using the routine method with a higher degree of reliability. This means that 71 and 90.1% of the variability in the SFA and UFA values determined by routine method (MIR-FT) is explainable due to variations in analyzes of reference method (GC). This mentioned fact can be described as good ability to analytical results of indirect method. It this way there was achieved acceptable result reliability to the practical interpretation. Also in the case of C16:0 II: Basic statistical characteristics of selected fatty acids (FAs) and their groups in the determination by reference (gas chromatography (GC)) and routine (infrared spectroscopy (MIR-FT)) as converted to the same units of reference method (g/100 g of total FAs) and C18:1 there were the validation correlation coefficients statistically highly significant (r 0.7543 respectively 0.7607; P < 0.001). In these cases, 56.9 and 57.9% of variation in the C16:0 and C18:1 values determined by routine method is explainable by variation in the reference method values. From methodology point of view it is still possible to identify this fact as acceptable result reliability in terms of practical use. For bulk milk samples there were found higher tightness of the relationship between the results in groups of SFA (r 0.7094; P < 0.001) and UFA (r 0.9389; P < 0.001; Tab. II). These values show that 50.3 and 88.2% of the variability in the SFA and UFA values determined by routine method is explainable by variations in the analysis by reference method. The mentioned facts can be described as reasonable and good analytical ability of indirect method. Even the results of relations with less determination coefficients (PUFA and TFA (trans isomers of unsaturated fatty acids)), where only 35. selection methodology of raw milk for specific dairy production for instance it means for functional foods or more spreadable butter in the position of orientation or complementary indicators. Groups of fatty acids or fatty acids with higher methodological determination coefficients (R 2 ) of results would then be taken into account in this process in the position of the main indicators. In most cases, the correlations of results between methods are higher for individual than the bulk milk samples (Fig. 1) . This is probably due to the higher initial variability and larger variation range of the original values of individual fatty acids in individual milk samples as compared to bulk samples which is logical. This phenomenon is generally included in all calibration files for the routine methods (other than the infrared spectroscopy as well) for all components and properties of milk (Sojková et al., 2009; Hanuš et al., 2014) . In general, it is caused and also limited essentially by the randomness of choice of relevant milk samples. Most of these validation correlations (Tab. II) between results of observed methods was in similar values (with respect to relationship tightness and monitored fatty acid or group of fatty acids) as compared to previously published results (Soyeurt et al., 2006a (Soyeurt et al., , 2011 . There is also included a comparison of relationships between results of reference and routine methods at MFAP determination in Tab. III. The results of presented papers (Tab. III) are in good accordance with results presented in this work. For instance, regarding the coefficients of determination between the types of analyzes (routine and reference) for SFA and PUFA, literary fields (Tab. III; without results Samková et al., 2017; M35) 0.77-0.99 and 0.22-0.65 are approximately comparable to our results in individual and bulk milk samples 0.71 and 0.5 and 0.08 and 0.35 (Tab. II), which are a little bit lower.
RESULTS AND DISCUSSION
In the case of prediction of MFAP in bulk milk samples on the basis of information on farm practices (especially the composition of the cow diet and altitude) there were good (R 2 > 0.5) prediction models for example for the SFA or PUFA and very good (R 2 > 0.6) for TFA. Also the estimate of MFAP by routine (MIR-FT) method is useful predictive model for the SFA or MUFA. Within this context it was reported by Coppa et al. (2013) and Soyeurt et al. (2006a) . These models could provide valuable means to farmers for improvement of the nutritional quality of milk produced by them.
CONCLUSION
Routine method for MFAP determination in cows is enough efficient for any screening and selection of raw milk to guarantee the production of specific dairy products with increased content of healthful fatty acids. List of abbreviations: BS bulk milk sample; FAs fatty acids; CLA conjugated linoleic acid; GC gas chromatography; IR infrared spectroscopy (MIR-FT infrared spectroscopy in mid area with Fourier transformation); IS individual milk sample; MCFA group of medium chain fatty acids; MFAP milk fatty acid profile; MUFA group of monounsaturated fatty acids; NIRS near-infrared reflectance spetroscopy method; PUFA group of polyunsaturated fatty acids; SCFA group of short chain fatty acids; SFA group of saturated fatty acids; TFA group of trans isomers of UFA; UFA group of unsaturated fatty acids.
